Repression of the immunoglobulin heavy chain 3' enhancer by helix-loop-helix protein Id3 via a functionally important E47/E12 binding site: implications for developmental control of enhancer function.
The activity of the immunoglobulin 3' enhancer is restricted to the late stages of B lymphoid development. Here we further examine the molecular basis for the temporally restricted activity of the B-lymphoid IgH 3' enhancer. We demonstrate that a binding site (E5 site) for the E47 and/or E12 proteins is functionally important for enhancer activity. The multimerized E5 site acts as a B cell-specific enhancer and, when assayed in COS cells, can be transactivated by E47/E12 proteins. This transactivation in COS cells, as well as the activity of the full length 3' enhancer in plasma cells, can be repressed by overexpression of the dominant negative nuclear regulator Id3. When examining the tissue distribution of Id3 in murine cell lines, we find that Id3 is expressed throughout the pre-B and B cell stages, but is down-regulated at the plasma cell stage. Thus, Id3 may contribute to the temporal regulation of the IgH 3' enhancer.